npg ent stages to control D-V patterning in early Xenopus embryos. First, Wnt signaling components encoded by maternal mRNA establish the D-V embryonic axis by promoting the nuclear localization of β-catenin specifically on the dorsal side of the embryo. Second, zygotically expressed Xwnt-8 promotes ventral and lateral and restricts dorsal mesodermal development. This second activity is almost the opposite of the first one. Indeed, Lef/Tcf binding sequences are found in promoters of ventral-specific genes including Xom itself and loss of Lef1 activity in Xenopus leads to ventral, rather than dorsal defects [5] . In zebrafish embryos, it has been shown that Xom expression is under both Wnt8 and Bmp control, but that Wnt8 is the primary regulator [6] .
Although it still awaits further confirmation by the chromatin immunoprecipitation (CHIP) assays using the ventral cells from the early Xenopus embryos, the discovery that Xom can activate Lef/Tcf-mediated transcription indicates that Wnt/β-catenin is not the only signaling pathway that can regulate ventral gene expression through Lef/Tcfs in the Xenopus embryo. In support of this, it has been observed in zebrafish embryos that over-expression of a conditional dominant repressor form of Tcf (hs-∆Tcf) leads to a more severe phenotype than the loss of Wnt8 [7] . In addition, after initial activation by Xwnt8, Xom may maintain its own expression and thus the ventral cell fates by binding Lef/Tcfs on its own promoter independently of the Wnt/β-catenin signaling. Lef/Tcf controlled β-galactosidase expression in the Topgal mice has been used as an in vivo readout for the Wnt/β-catenin signaling activation [8] . If Lef/Tcf-mediated transcription can be activated by factors other than β-catenin, one has to take special caution when the Wnt/β-catenin signaling activity is assessed by examining the β-galactosidase expression in the Topgal mice.
Since activation of Lef/Tcf-mediated transcription by β-catenin has been implicated in the proliferation of stem cells and the initial step of malignant tumor formation [9, 10] , it is possible that factors not in the Wnt/β-catenin signaling pathway, such as Xom, may also regulate stem cell proliferation and differentiation through binding Lef/Tcf factors. In addition, abnormal expression of Xom may be found to cause tumors through activating Lef/Tcf-mediated transcription. However, there might be both qualitative and quantitative differences between β-catenin-activated and Xom-activated Lef/Tcf-mediated transcription and such differences may be determined by the additional components in the Lef/Tcf transcriptional complex.
